The aim of this work is to fabricate hybrid composites by using Rice husk ash (RHA), an agro waste as reinforcement to AL-20MG-10CU high strength alloy. Rice husk ash particles of 3, 6, 9 & 12 % by weight were used, to develop metal matrix composites, using a liquid metallurgy route. The microscopic structural studies have been carried out using scanning electron microscope, to analyze the distribution of RHA particles. The usage of any metal matrix composites always depends upon the strong wettability of reinforcement particles in a matrix. For the strong wettability, uniform distribution of particles and good disposability stir casting method is considered, for the development of composites. The physical and mechanical behavior of the material was determined through density, hardness, tensile strength, impact energy calculations. The results revealed that, abundant rice husk can be used in the production of metal matrix composites for engineering applications.
INTRODUCTION BACKGROUND INFORMATION
Many researchers in the present world have been looking for the maximum optimization in the development of new material. The development of low-cost hybrid composites, which contains eco-friendly reinforcement material, has been one of the major innovations in the field of material science [1] .
This work focused on the development of hybrid composites with high performance indices, at a reduced cost. The well confessed good performance in practical application and consequent high demand for a hybrid composite is attributed to its excellent properties such as high specific strength and stiffness, a low thermal coefficient of expansion, wear and tear and corrosion resistance among others [2] . These property combinations are very useful, for various industrial applications.
The development of composites using recycles agro wastes as reinforcing fillers, is the most opted research work for many research by considering environment [3] .
The high strength Al-Mg-Cu alloys exhibit progressive changes in automobile and aero space industries.
With an increase in demand for low weight, advanced design concepts and new manufacturing methods, with sudden changes in dimensions, configurations and loads of industrial components engineers choose high strength alloys, which is a substitute to conventional alloys [4, 5, 6] . Burning of agro-wastes such as baggase, rice husk, Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 coconut shell, bamboo leaf and ground nut shell as particulates reinforcement for the development of high strength alloys is the only low-cost option for researches to develop a material with specific properties. Rice Husk Ash (RHA) is an agriculture waste by-product which is abundantly available. During milling of paddy, about 78 % of weight is received as rice, broken rice and bran. Rest 22 % of the weight of paddy is received as a husk. About 72 % of organic volatile matter contains in rice husk and the remaining 25 % of the weight of this husk is converted into ash during the firing process, is known as rice husk ash (RHA). For every 100 kgs of paddy milled, about 22 kgs (22 % ) of husk is produced, and when this husk is burnt in the boilers, about 25% of RHA is generated. It is estimated that about 60-70 million tons of RHA are produced annually worldwide [7] . In the present study, the fabrication characteristics and mechanical behavior of Al- 
MATERIAL AND EXPERIMENTATION
Rice husk is procured from local sources in India. Then it was washed with distilled water to remove the dust particles and dried in sunny atmosphere for 1 day. Washed rice husk is then heated to 150°C for 2 hr duration to remove the moisture and organic matter. During this operation, the color of the husk is changed from yellowish to black because of removal of organic matter. It is then heated to 500°C for 12 h to remove the carbonaceous material. After this operation, once again the color is changed from black to grayish white. The obtained RHA is used as a reinforcement material for the preparation of composites [9] . The chemical composition of the rice husk ash after the above treatments is given in Table   1 . 
Table1: Rice Husk Ash Composition

Alloy Preparation
The synthesis of the metal matrix composite that was used in this study was produced using double stir-casting method [10] . Commercial pure aluminum (99.5+ % EC grade) was procured from M/s HINDALCO as 20 kg ingots, busbars of conductivity grade copper (99.95% Cu) and high purity magnesium ingot (99.9%) are purchased M/S EXCLUSIVE MAGNESIUM from the local market.
Cut ingots of pure aluminum were melted in electric heating resistance furnace in clay graphite crucible at 730°C.
In order to prevent excessive oxidation of the metal Coverall (0.1 wt. % of metal) proprietary covering agent is used. Copper pieces wrapped in aluminum foil were added to the aluminum melt at 800°C and the same temperature was maintained till copper completely melts. Magnesium in the form of thin slices wrapped with aluminum foil was added to the Al-Cu alloy melt after the furnace temperature was reduced to 750°C. Magnesium oxidation was minimized by plunging the slices in to the bottom of the melt and allowed to melt then itself. The melt was well mixed with a double stirrer for uniformity in the composition a small amount of Coverall was once again added to the melt. The furnace temperature cooled down just below the liquid us at 500 0 c to keep the slurry in a semisolid state. The preheated rice husk ash particles were added to the slurry and mixed manually by using grates. After sufficient manual mixing was done, the composite slurry was re-heated (700 0 c) to a fully liquid state and then automatic mechanical mixing was carried out for about 20 minutes at an average stirring rate of 150 rpm. The temperature of the furnace was gradually reduced to intervals of 450 0 c The top layer was skimmed and metal was cast into 120 mm x 10 mm cylindrical finger molds [11] .
Synthesis Characterization and Mechanical Behavior of Rice Husk Ash
Specimen Preparation
The above experimentation procedure is repeated for different weight fractions of 3%, 6%, 9% and 12 % RHA particle reinforced in Al -20Cu-10 cu alloy and their sample designations shown in table-2 Al -20Cu-10 cu alloy+3% of RHA 2
Al -20Cu-10 cu alloy+6% of RHA 3
Al -20Cu-10 cu alloy+9% of RHA 4
Al -20Cu-10 cu alloy+12% of RHA
Micro Structural Examination
For studies of Micro structural characterization samples of 1 cm diameter and 1cm length taken from the middle of the ingot. The samples are polished Particle distribution and presence of elements was examined using Field Emission Scanning Electron Microscope (FESEM) [12] . The samples were polished using an automatic polisher (Tegramin -25, Struers, Denmark), to produce a mirror-like surface. Particle distribution and presence of elements were examined using 
Density Measurement
The density of the cast specimens is determined by using Archemedies principle. Cut samples from the middle of cast specimens are immersed in distilled water and increase in volume percentage of the distilled water has been observed.
Mechanical Properties Evaluation
Mechanical Properties of the composite with different weight fractions of reinforcements were evaluated in terms 
RESULTS AND DISCUSSIONS
Micro Structural Calculations
The microstructure of the rice husk ash reinforced alloy composite is shown in Fig. 1 . The microstructure reveals that there are small discontinuities and a uniform distribution of rice husk ash and alloy particulates in the matrix region.
However, there is an agglomeration and segregation of rice husk ash particles in the micro scale with alloy reinforced with 9 wt% rice husk ash particle. It is observed that the RHA particulates are visible and a good dispersion of the particulates in the alloy matrix is evident. It is also observed from Fig. 1 that there is a high volume percent of particulates dispersed in the alloy matrix. The representative EDS profiles of the 9% RHA reinforced hybrid composites are presented in Figure. 2 and confirms that the reinforcing particulates are dispersed in the high strength matrix [13] .
The EDS profiles ( Figure. 2) show peaks of aluminum (Al), carbon (Cu), silicon (Si), and traces of zinc (Zn).
The presence of Si confirms the presence of RHA particulates 
Density Results
The density results of rice husk ash reinforced alloy at different weight fractions shown in figure. 3. The results reveal that 3%RHA reinforced alloy has maximum density of 2.89 g/cm 3 and 12 % RHA reinforced alloy has less density 2.52 g/cm 3 from the figure3. it can be observed that with an increase in percentage of reinforcement of RHA (i.e decrease in % of alloy) density of the composite decrease. Hence, not much change was observed in composites with an addition of RHA. The development of any hybrid composite depends on the wettability of reinforcement and matrix [14] .
With an increase in wettability, there is less chance of porosity leads to increase the density of composites. Here the density of composites decreases due to increase porosity [15] Synthesis It can be seen that the hardness values are increased with increase in percentage of reinforcement. The observed increased hardness two reasons one the uniform distribution of reinforced particles that can increase strengthening mechanism and the other is due the differences in coefficient of thermal expansion (CTE) between reinforcing particles and metal matrix result to elastic and plastic incompatibility. There is little increment of hardness between 9 % and 12 % weight fractions of RHA further increase in weight fraction possibility of decrease in hardness [16] . The tensile strength of casted Sample with 3 % RHA is 179.24MPa while for 12% reinforcement it was 186.64
MPa [19] . It is clear from the figure 5 that, tensile strength of composites increases with increase in weight fraction.
The improvement in tensile strength of the composite is attributed to the fact that, the filler rice husk ash possesses higher resistance to loads and strong strengthening capacity of load transfer, from matrix to reinforcements. With 9% RHA the 
Yield Strength
The tensile strength of casted Sample with 3 % RHA is 93.75 MPa while for 12% reinforcement it was 99.38MPa.
It is clear from the figure 7 that yield strength of composites increases with an increase in weight fraction. For sample with 9% RHA the tensile strength is 99.14 MPa similar to earlier results, there is no increment after 9 % reinforcement [19] Figure . The impact energy (Fig. 8 ) decreased as the percent rice husk ash addition increased in the alloy matrix.
The brittle nature of the reinforcing materials rice husk ash plays a key role in degrading the impact energy of the composite, the alloy with 3% rice husk ash particles have the highest impact energy which means it is the toughest of them all [20] . behavior, ductility and impact were evaluated. With an increase in weight fractions of RHA the density, impact energy and ductility of composites decreases where as ultimate tensile strength, yield strength and hardness increases due to good dispersability of RHA particles in an alloy matrix. However, composites with more than 9% weight fraction of rice husk ash particles, there was no enhancement in mechanical properties.
